Carbon dioxide emission, one of the core cause of global warming and other threats of nonreversible environmental effects, is in focus today. Among the several methods of CO 2 emission mitigation, post-combustion carbon capture (PCC), based on absorberdesorber systems with amine absorbents, is one of the promising alternatives. The major anthropogenic CO 2 point sources are power plants, natural gas extraction units, oil refineries, cement factories, biogas plants, etc. As these CO 2 sources can be treated with a PCC absorber-desorber system, then these two units should cope with various conditions. To maintain a desired high removal efficiency, the capture unit must work in flexible conditions. The aim of this study is to evaluate the influence of the extent of the absorption of carbon dioxide on the overall performance of the acid gas removal process, considering that, generally, as the amount of removed CO 2 increases, the separation becomes more challenging. In this work a verified computer based process model for the absorber-desorber system is used. Aspen Plus R professional flowsheet simulator is used for this purpose. Attention is paid on the proper operating parameters of a PCC absorber-desorber system for the case of increasing the CO 2 capture efficiency up to 99%. As alternative solutions for these cases different scenarios are considered:
Introduction
Anthropogenic greenhouse gases (GHG) emissions lead to climate change and their effect on the natural environment poses one of the biggest challenges ahead to be dealt with. One possible technological approach to face this challenge is post-combustion carbon capture (PCC). This end of pipe technique is already in operation in other fields of the energy sector, such as natural gas sweetening to meet commercial specifications before being injected into pipelines. PCC approach is mainly criticized by its additional energy demand. The anthropogenic CO 2 production is mostly emitted in flue gases [1] [2] [3] [4] . Flue gases therefore are present in large volumes with low CO 2 partial pressure. The several types of plants such as power plants, oil refineries, cement factories, etc., that produce flue gases operate at different loads depending on their energy output. This also results in various content and composition of produced flue gases [5] . To follow the behavior of the industrial plant, the capture plant must be built to operate flexibly and economically in various circumstances. Including the varying gas compositions, flow rate and capture efficiency flexibility as well [5] . Flexibility of the capture efficiency is particularly important because the efficiency in CO 2 remval may vary according to the composition and the flow rate of the flue gas. The flue gas CO 2 content may vary in the range of 3.875 -22 vol%, while similar industrial gases, such as bio gas, may have an even higher CO 2 content [5, 6] . In case the gas to be purified has a low CO 2 content at low pressure (atmospheric), the separation task is a difficult procedure due to the lack of driving force for mass transfer. In such a case the most recognized technique is the use of an absorber-desorber system applying chemisorption [7] [8] [9] . The materials used for such processes are found within the groups of amines [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . In order to achieve acceptable removal efficiencies in pilot phase, the most frequently used solvent is monoethanolamine (MEA). The amine scrubbing capture process consists of two main columns. Fig. 1 shows the basic scheme for the process. The flue gas is vented into the bottom part of the absorber column by a gas blower and flows towards the top. In the absorber column it is contacted with the absorbent that is introduced at the top of the column. In order to maximize the mass transfer rate, packing and large surface area with low pressure drop is adopted in both columns. In the absorber, CO 2 is absorbed since the concentration gradient drives CO 2 to the liquid phase. As the loaded solvent leaves the absorber it is preheated and introduced into the desorber, whose operating pressure is one of the crucial parameters of the system. According to Gale et al. [20] the thermal degradation of MEA becomes economically significant above 130
• C, which can be reached for elevated pressure. On the other hand, according to Freguia [21] , elevated
